The aim of the study was to identify the effect of prenatal smoking on mother and newborn health. The study was carried out in 700 women, who delivered at Merkez Efendi Maternity and Children's Hospital between 1 st January, 2011 and 31 st December, 2011.
INTRODUCTION
Smoking prevalence rates have been steadily increasing in developing countries, while the prevalence of smoking has been slowly declining in the developed countries over the past 20 years [1] . The prevalence of smoking during pregnancy was found, 12% in the United States [2] and in Germany [3] , 15% in the United Kingdom [4] , 19 .6% in Spain [5] , 22 .7% in Italy [6] , 30% in Poland [7] , and 37.2% in Serbia [8] . Turkey Demographic and Health Survey (TDHS) in 2008 results show that 30% of ever-married women and 22% of women were currently smoking. This proportion for cigarette use among ever-married women has increased since the TDHS-2003 (28%). Considering maternity status, one in ten pregnant women currently smoke and 17% of women who are breastfeeding are currently using cigarette [9] .
Active smoking is a big threat to the health of women, fetus and children. Smoking during pregnancy increases the risk of harmful pregnancy outcomes, such as impaired fecundability, increased risk of pregnancy and prenatal period complications [10] , premature rupture of membranes [11] , placenta previa [12] abruption placenta [13] and preterm delivery [14] *Address correspondence to this author at the Celal Bayar University, School of Health, stasyon mevki, Manisa, 45010, Turkey; Tel: +9002362318373; Fax: +9002362320058; E-mail: emrenurse@hotmail.com and gender-specific health risks, including cervical cancer, osteoporosis, poor pregnancy outcome and early menopause. Tobacco related diseases are on the rise in women, considering the fact that more women now die of lung cancer than breast cancer [1] .
It is well known that the habit of smoking during pregnancy result in higher rates of spontaneous abortions, ectopic pregnancies, stillbirths, fetal growth restriction [11, [15] [16] [17] [18] . Maternal smoking during pregnancy impairs fetal growth [19, 20] , affected vital signs at birth (as shown by lower Apgar scores) [11] , increased morbidity of neonates and respiratory, circulatory and neurological disorders in neonates, infants and older children [10] and shortens gestation causing premature birth [18, 21] .
Cigarette smoking is also responsible for many complications including low-birth weight (LBW) infants [5, 15, [17] [18] [19] [20] [21] [22] [23] and deaths from Sudden Infant Death Syndrome [11, 24] . Some of studies investigated relationship between smoking during pregnancy and growth measures at birth and these measures decreased the number of cigarettes smoked per day [15, [25] [26] [27] [28] .
In order to define the women who smoked during pregnancy and to determine the identification of prevalence and detrimental effects of smoking is crucial. Data on the prevalence, predictors and detrimental effects of mother and child is limited in Turkey. In our country, there was a little research about the effect of smoking during pregnancy to the health of the mother or fetus. Maternal smoking during pregnancy is associated with a reduction in birth size but in Turkey, very few studies have collated changes in neonatal anthropometry according to baby gender, women's pre-pregnancy body mass index (BMI), and smoking status of women during pregnancy [15, 29, 30 ]. Baby's birth weight may vary according to the gender of the baby, mother's body mass index and smoking during pregnancy. In the study we evaluated the anthropometrics measures of the babies according to these parameters.
The aim of the study was (1) to assess smoking prevalence among pregnant women, (2) to compare the women characteristics between smoking mothers and non-smoking ones, (3) to examine the adverse effects of smoking on the health of women for pregnancy problems and obstetric complications, (4) to investigate the effect of maternal smoking during pregnancy on birth outcomes such as anthropometrics measures of the babies mainly their birth weight, height, head circumferences, and Apgar scores.
METHODS

Design and Participants
The study was undertaken at Merkez Efendi Maternity and Children's Hospital between 1 st January, 2011 and 31 st December, 2011. The inclusion criterion were, having a healthy baby, and being able to understand and speak sufficient Turkish to answer the interview questions. Infants who were babies of diabetic mothers and multiple pregnancies were excluded (n=18). We reached 734 women and invited them to take part in the study. Twenty-one of the women did not want to participate and 13 women did not fully complete the questionnaire. These women were excluded from the study. The sample of research consisted of 700 women to be interviewed on the first or second day after delivery in the department of obstetrics at the hospital.
Questionnaire
The study questionnaire included four parts. The first part of questionnaire included thirteen questions, seven included in women socio-demographic characteristics, six included women reproductive characteristics. That is, age (stratified according to the mean age), educational level (illiterate, primary school, secondary and high school or above), occupation, income status of the family (high income defining income over expenditure, middle defining equality of the income and expenditure and low income defining income less than expenses), family type (patriarchal or nuclear), health insurance, and BMI, parity, history of spontaneous and induced abortion, pregnancy intention (planned and unplanned), whether she had a private doctor during her pregnancy or not, and mode of delivery.
Section two contained to questions about problems or complication of the current pregnancy (miscarriage threat, risk of premature birth, premature rupture of membranes, and pregnancy included hypertension-PIH, heartburn and regurgitation). The part also included questions about women's psychological health (for two questions "did you feel depressed and unhappy during and before pregnancy?") and history of physical violence during pregnancy by their partner.
Third part composed questions about women's smoking status which was determined of self-reports. To obtain this information, women were first asked about current and past cigarette use. Three groups were defined in terms of women smoking status as following: non-smoking group (women reported no smoking ever, either before or during their present pregnancy), quitters (women who declared smoked during pregnancy and had stopped smoking in the first trimester), and a smoking group (women reported smoked during all pregnancy period). In addition, women who currently and smoke cigarettes were asked about age at smoking initiation and the number of cigarettes they smoked each day. There were also questions in the part concerning the smoking habits of her partner and the occurrence of passive smoking at home. We evaluated of smoking status just retrospective questions.
The last part of the questionnaire included the anthropometrics measures of the babies mainly their weight, height, head circumferences and Apgar scores. Anthropometric assessment was collected from hospital records. Measurements with standardized measurement tools were made by trained health personnel. The state of newborn babies was assessed according to the APGAR scale and the score ranges from 0-10. The scale is used to determine the physical status of an infant immediately after childbirth: at 1 and 5 minutes after birth, with the following criteria: appearance, pulse, grimace, activity, respiration [7] .
The data also included baby gender and meconium in amniotic fluid during birth.
Ethics of the Research
This study has been approved by the Ethics Committee of the Faculty of Medicine, Celal Bayar University. The study protocol and consent procedure was approved by the administrative authorities of Manisa Health Directors. Written informed consent was obtained from all participating mothers. The aims of the study were explained to mothers. Those who did not wish to participate in the study were thanked for their time and told that their refusal would not affect their care.
Analysis
The data were analyzed using the Statistical Package for Social Sciences (SPSS 17.0 version). Basic descriptive statistics and frequency calculations were performed on all variables. Smoking status (active, quitting and non-smokers) was assessed for the women's characteristics, pregnancy problems or complications and infant's anthropometric measures. Chi-square test was used to assess statistical differences between categorical variables by smoking status. ANOVA test was carried out to describe the relation between mother's smoking habit and baby's weight, height, head circumference and Apgar score. All the analyses were carried out separately for boys and girls. A p-level of <0.05 was considered statistically significant.
RESULTS
Of the 734 eligible women, 700 (95.4%) agreed to participate in the study and completed the questionnaires.
Characteristics of Women According to Smoking Status
Socio-demographic and obstetric characteristics of the women are shown in Table 1 . The mean age of the women was 26.6±5.1 years (minimum 18 years and maximum 45 years). Of the participating women, 46.7% had primary school education and 10.9% were employed, 11.9% were in the low income level group and 29.1% were living in patriarchal family type. Reproductive history showed that almost one-thirds of the respondents were primiparous (33.9%). Of the women, 173 (24.7%) reported having had an unplanned pregnancy. Overall, 40.9% of the women had a private doctor during pregnancy.
Of the sample of women, 23.3% of the women had smoked before their current pregnancy, 109 women (15.6%) were active smokers and 540 women (77.1%) were non-smokers. However, only 51 women (7.3%) had quit smoking during pregnancy ( Table 1) .
The mean age of starting smoking was 17.3 ± 3.7 years for active smokers, 17.1±5.6 for quitter smokers. The women smoked on average 9 cigarettes per day. In the study, 82 (75.2%) mothers was decelerated smoking one to nine cigarettes a day, and 27 (24.8%) mothers smoking > or = 10 cigarettes a day. Among of women smoking (active and quitter women) through their pregnancies, 111 (69.4%) women got the information from health care professionals about harmful effect of smoking (data not shown).
There was no statistical difference between the smoker's, nonsmoker's women and women who stopped smoking during pregnancy in terms of women age, education level, employment status, family income, family type, health insurance and parity. The findings showed that maternal characteristics were similar according to women's smoking status (p>0.05).
Among the total number of respondents, 57.4% were exposed during pregnancy to passive smoking at their home by the partner. Women who continue to smoke during pregnancy are more likely to have a partner who smoked compared with those who never smoked. About half of the women (52.2%) who never smokers reported that there was a smoker partner in their house compared to 77.1% of women who were smoking during pregnancy (p<0.05). A similar pattern was observed for whether visitors (family / friends) were allowed to smoke in their homes. Over half of the women (66.1%) who smoked during pregnancy said smoking was allowed in their home compared to 40.9% never smoked women (p<0.05).
Complications or Problems During Pregnancy According to Smoking Status
About one out of five smokers (21.1%) stated that they had PIH during pregnancy and PIH was associated with women smoking status (p<0.05). The smoker women seemed to be the group with more depressive compared to nonsmokers before pregnancy. Smokers also reported to feel depressed during pregnancy (p<0.05). Smoker women were more likely to have experienced physical violence in their pregnancy period than non-smokers (p<0.05). Approximately one out of ten smokers and quitter women (11%, 11.8% respectively) had meconium with amniotic fluid during birth, while only 1.5% nonsmokers women had (p<0.05) ( Table 2 ).
The Anthropometrics Measures of the Babies at Birth According Baby Gender and the Smoking Status
Anthropometric measures at birth according to baby gender and women's status of smoking were presented in Table 3 . A significant difference was found between mean of weights, heights and head circumferences. Birth weights were 3175.0±489.9 g for infants who born to smokers women and 3361.6±454.6 g for the nonsmokers (p<0.05). Baby whose mothers had been quitting smoking during pregnancy had higher birth weight (3329.4±474.3). In the study, the average reduction in birth weight seen in smoking women was found 186.6 grams. The mean birth weight for girl newborns was 2996.6 g in infants of smokers and 3299.6 gr in infants of nonsmokers. The differences (-303.0 g) was statistically significant (p<0.05). However, boy infants of smoker women during pregnancy were detected to have a birth weight differences of -111.1 g with the infants of non-smokers, but the difference was not statistically significant (p>0.05) ( Table 3 ). The overall difference in mean birth weight between nonsmoking and heavy smokers (women who smoke >10 cigarettes a day) was 273.8 g (data not shown).
In the study birth height differences between groups were statistically significant and we found an important difference in height of infants born to mothers who smoked during their pregnancies (-0.9 cm) compared to non-smokers' infants. Babies born to mothers who quit smoking during pregnancy had similar height babies who never smoked (p<0.05). When we compared newborns' height at birth, the difference between infants of smokers and nonsmokers women was found -1.4 and -0.6 cm for girls and boys respectively, which was a statistically significant (p<0.05).
Smoking during pregnancy was related to with small head circumference. The average head circumference of babies born to women who were smoking, had stopped and never smoking were 34.2, 34.9 and 34.8 respectively (p<0.05). The mean head circumference of babies of nonsmoker was 34.6 cm for girls and 35.1 cm for boys. In infant born to smoker women the head circumference were reduced by 0.8 and 0.6 cm, respectively; the head circumference of baby with nonsmokers was similar in baby born to quitters.
A statistically significant correlation was found between smoking during pregnancy and evaluation of the babies according to the APGAR score for first minutes (p<0.05). The relationship between APGAR score for five minutes and women smoking status was not statistically significant (p>0.05).
DISCUSSION
Cigarette smoking during pregnancy is an important public health problem hurts women's health, causes pregnancy complications, increases the risk of health problems in newborns, and leads to negative consequences for child health. Although the study data was limited to a cohort of in Manisa and smoking status was self reported the study provides important findings about effect of smoking during pregnancy.
Characteristics of Women According to Smoking Status
In the study, 15.6% of the women stated that they smoked cigarette during pregnancy and only 7.3% reported quitting spontaneously during pregnancy. The prevalence of smoking during pregnancy in our study was lower than in most studies of smoking in pregnancy in Italy, Spain, Serbia and Poland [5] [6] [7] [8] , it was similar to the rates in a study carried out in the United States, Germany and United Kingdom [2] [3] [4] . Smoking cessation interventions targeting pregnant women are needed in Turkey. Effective interventions to help women to stop smoking during pregnancy could reduce the risk of adverse obstetric and pregnancy outcomes. Health care professionals should inform their patients about possible risks related to high-risk behaviors during preconception counseling or during the first obstetric visit.
In the study, all women characteristics were not associated with smoking during pregnancy. In contrast to our findings, previous studies have found that women in low-income groups [8, 31, 32] , younger women [5, 8, 33] , unmarried status previous, induced abortion [6] , and lower education [5, 6, 8, 15] were related with cigarette consumption.
In the study, continued smoking during pregnancy has been shown to be significantly more common among women with a smoker partner. There was also a significant link with between smoking during pregnancy and smoking to allow in the homes. A woman was more like to have smoked during her pregnancy if there were smokers in her social environment. Similarly, previous studies reported that having a partner who smoked the key factors that contribute to smoking during pregnancy [8] . Qualitative study was conducted with 60 pregnant Maori women the women all lived with smokers which reportedly made it harder to quit; most of them lived in a smoky environment, where family, friends and coworkers smoked [34] . In Turkey, one study stated that 69.2% of the women were exposed to passive smoking at home [30] . Health professionals should target cessation programmers at both pregnant women and their partners. The partner should help the pregnant women to stop even if he is a smoker himself. He should be informed about the informed about the importance of his support for stopped smoking during pregnancy.
Complications or Problems During Pregnancy According to Smoking Status
In this study, smoker women reported experiencing more depression than nonsmoking women before and during pregnancy. Cigarette smoking and depressive mood are highly co-morbid; however, the mechanism underlying this association is poorly understood. Cigarette smokers often report that smoking can alleviate feelings of depression; thus feeling depressed may cause people to smoke as a way of self medicating. If smoking causes depressive mood, women who continue to smoke through pregnancy should report higher levels of depressed mood than those who stop smoking. However; if low mood rendered it difficult for women to give up smoking the same association would be seen [35] . One study found that stressful life events were associated with smoking cessation, and mental health variables may be important to successful prenatal smoking cessation [36] . In United States one study stated that prenatal depressive symptoms are associated with maternal smoking and may be a barrier to smoking cessation [37] . Lynch et al. (2011) found that mothers who smoke in pregnancy are likely to experience higher levels of psychological symptoms, which, in turn, predict higher levels of parenting stress [38] .
In the present study smoker women were more likely to have physically violence during pregnancy by partner. A study among American Indians current smokers also report being neglected and physically abused in childhood and adolescence [39] . Smoking in pregnancy may be a marker for symptoms of psychological distress in mothers. Understanding the factors associated with smoking will help to bring about policy changes and more effective programs to address the problem of high smoking rates.
The study findings showed that smoker women had PIH and meconium with amniotic fluid than nonsmokers. In Australia, one study stated that mothers who continued to smoke in subsequent pregnancies were more likely to have adverse pregnancy outcomes compared with others [40] .
Anthropometrics Measures at Birth According to Baby Gender and Smoking Status
Infants from non-smoking mothers were heavier, longer, and body circumferences were all larger than those from smoking mothers. In the study, a doseeffect relation between number of cigarettes smoked by a pregnant women and her infant's weight has been shown, especially heavy smokers had at increased risk of experiencing LBW. Maternal smoking during pregnancy is an important risk factor for growth retardation and previous studies stated that there was a remarkable reduction for birth weight (100-300 g) between smokers and non-smokers' infant and these studies' findings are similar to our study's findings [5, 15, 17-23, 29, 32, 33] .
In the findings of the study, we evaluated the relationship between women's pre-pregnancy BMI and babies anthropometrics measures. As women's BMI increased, the baby's weight, height and head circumference also increased. Similarly one study stated that smoking during pregnancy is strongly associated with increased risk of small for gestational age (SGA) and low birth weight, whereas elevated prepregnancy BMI is associated with a decreased risk of SGA and greater birth weight [25] .
It is important note the study found that when women quit smoking during the first trimester, their infants have weight measurement similar to infants of nonsmokers. The finding tells us there is more time than we thought to help the mothers change their behavior during pregnancy. Quitting in smoking has a beneficial effect on increasing average birth weight and decreasing the incidence of LBW infants. This result was found similar to other studies [35, 41] . This is a significant public health concern because low birth weight is the most important single determinant of neonatal and infant morbidity and mortality. Pregnancy provides us with a window in which, rather than women stopping smoking for personal health reasons, there are women who stop smoking high numbers because of concern for the health of their offspring. One study also stated that smoking during pregnancy was strongly associated with LBW and SGA [17] . Health care professionals should carry out educational programs to increase awareness and understanding of pregnant women and their husbands about the harmful effects of smoking on birth outcomes.
In the present study, babies Apgar score in the first minute were found statistically significant according to women smoking status. In UK, one study state that pregnant women exposed to passive smoking during pregnancy bear children obtaining lower scores according to the APGAR score [7] .
The birth height and head circumference of infants born to mothers who smoked during their pregnancies were found to be respectively, 0.9 cm and 0.6 cm less than the measures of infants born to non-smokers. In infant born to smoker women height at birth were reduced by 1.4 (for girls) and 0.6 (for boys) cm. Compared newborns' height at birth for gender, the difference between infants of smokers and nonsmokers women was found -0.8 and -0.6 cm for girls and boys respectively. Similar findings reported to other studies [15, 16, 26, 27] . Contrary to our findings one study in Turkey, the smoking habit of the mother did not significantly influence the head circumference and height measurements of the babies, although the values are lower than the newborns of non-smoking mother [29] .
In conclusion, smoker women reported experiencing more depression than nonsmoking women before and during pregnancy. Smoking during pregnancy was related to low birth weight, height, with small head circumference and low APGAR score. Smoking cessation during pregnancy may have a greater impact on baby anthropometrics measures which were similar to infants of nonsmokers.
This study has important clinical implications. To protect the health of their future unborn children, it would be optimal to target all women of reproductive age to quit smoking before they consider becoming pregnant. If a woman is smoking at the time of her first prenatal visit, every effort should be made to encourage her to quit and stay smoke-free. Continuing smoking during pregnancy was associated with depression before or during pregnancy. Healthcare providers should provide information about effect of smoking during pregnancy for mother and newborn health. Prenatal counseling to women for depressive symptoms and encouraging the quit of smoking are important.
